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艺条件：在萃取池体积为 34 mL条件下称取 3 g丹参原药材，用水作为提
取溶剂，萃取温度为 120 ℃，静态萃取 10 min。建立了丹参有效成分的
新型分离方法。 
第三章对丹参酚酸类有效成分的荧光特性作了初步研究，确定丹酚酸




孔吸附树脂选择 D101型，室温吸附，洗脱溶剂先用 5 BV的 20%（V/V）
乙醇洗去部分杂质成分，最后用 5 BV的 50%（V/V）乙醇洗脱指标成分，
在保证回收率的前提下，可有效提高丹酚酸 B 的纯度。最终所得纯化物









































Salvia miltiorrhiza is among the most popular herbs, which has been 
reputed by ancient Chinese physicians to make the “sluggish” or “stuck” blood 
to flow more freely. Salvianolic acid compounds, the water-soluble active 
constituents of it and significant bioactive compounds of the preparations of 
Salvia miltiorrhiza, have potent anti oxidative effects and scavenging free 
radicals. In this thesis, salvianolic acid compounds were studied in detail. 
Accelerated solvent extraction (ASE), separation with macro-pore absorption 
resin, and high-speed counter-current chromatography (HSCCC) methods for 
the extraction, isolation and preparation of the standards of some salvianolic 
acid compounds in Salvia miltiorrhiza have been developed and investigated 
systematically, which provide foundations for the further developments of 
Salvia miltiorrhiza, and also provide theoretical guide and technical support 
for the exploitation and utilization of it. This study has established effective 
methods for the research on the material base of Traditional Chinese Medicine 
(TCM), promoting the modernization of TCM.  
A review in the first chapter was given to summarize the modernization 
developing of TCM and the current research status of Salvia miltiorrhiza. And 
it outlined the application of ASE, separation methods with macro-pore 
absorption resin, and HSCCC methods. The main contents and significance of 
this research were also mentioned in this chapter. 
The second chapter is about the extraction of salvianolic acid compounds 
with ASE. The primary principle of ASE was first shown, and some important 















extraction solvent, temperature, time and the ratio of the volume of solvent to 
the mass of Salvia miltiorrhiza, have been investigated thoroughly. The 
optimum ASE conditions for the extraction of salvianolic acid compounds 
from Salvia miltiorrhiza were obtained with orthogonal array design 
experiments finally: 3 g Salvia miltiorrhiza was extracted by water with 120 
℃ for 10 min with the volume of extraction cell 34 mL. 
In Chapter 3, the fluorescence of salvinolic acid compounds was studied 
primarily and the optimum excitation and emission wavelengths were found: 
λEX = 338 nm, λEM = 443 nm. A method for the determination of salvianolic 
acid compounds by high performance liquid chromatography with 
fluorescence detection has been established. This method has a better 
sensitivity and can be used in the trace analysis and determination of 
salvianolic acids in the study of pharmic metabolize.  
Methods of separation and purification of salvianolic acid B from Salvia 
miltiorrhiza with macro-pore absorption resin have been discussed in chapter 4. 
D101 was selected as the absorption resin and the solvent for desorption was 5 
BV 50% (v/v) ethanol-water. The product has good stability and the purity of 
salvinolic acid B is over 90%, which can be used as raw material for the 
preparations of Salvia miltiorrhiza. This method is also feasible in the 
industrialization of salvianolic acid B of high purity. 
In chapter 5, the separation principle and the selection of solvent system of 
HSCCC are introduced first, and the developed work on the use of HSCCC 
technique to isolate and purify salvianolic acid compounds from Salvia 
miltiorrhiza have been described. The solvent system and separation 















conditions: n-hexane-ethyl acetate-water-methanol (1.5:5:5:1.5,v/v), stationary 
phase: upper phase; mobile phase: lower phase; flow-rate: 1.7 mL/min, 
revolution speed: 850 rpm; temperature: 25 ℃; sample size: 80 mg dissolved 
in 2 ml upper phase; detection: 254 nm. Under this condition, five peaks were 
obtained and the purity of peak Ⅳ, salvianolic acid B, is over 98%, which can 
be used as the standard applying in analysis, determination and the study of 
pharmic metabolize of Salvia miltiorrhiza. And the purity of peak Ⅱ、Ⅲwere 
increased to 98% by Multi-stage Counter-current Extraction. The structures of 
peakⅡ、Ⅲ、Ⅴwere guessed with LC-MS primarily. 
Major conclusions and innovations of this dissertation are summarized in 
the last chapter. 
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